It is now 25 years ago that Przyklenk et al. first reported the phenomenon of remote ischemic preconditioning [20] . They were intrigued by infarct size reduction through ischemic preconditioning [19] and had hypothesized from a mathematical model that a preconditioning cycle of ischemia/ reperfusion might initiate a protective signal/molecule which could diffuse over a certain distance [25] . Indeed, in anesthetized dogs, they demonstrated that four cycles of 5 min left circumflex coronary artery occlusion/5 min reperfusion reduced the infarct size resulting from 60 min left anterior descending coronary artery occlusion/reperfusion [20] . Initially, such ischemic conditioning interaction between two adjacent coronary vascular perfusion territories seemed like a laboratory curiosity. However, then the paradigm of "cardioprotection at a distance" by ischemic conditioning was quickly extended to other organs and tissues and to longer distances from the heart.
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McClanahan et al. reported reduction of infarct size in rabbits by prior renal ischemia/reperfusion [17] , and Birnbaum et al. showed that ischemic skeletal muscle could also initiate infarct size reduction in rabbit hearts [1] . Numerous experimental studies in a variety of species and models since have established remote ischemic conditioning as a robust phenomenon. Remote ischemic conditioning before sustained myocardial ischemia/reperfusion (remote ischemic preconditioning), during ongoing coronary occlusion before reperfusion (remote ischemic perconditioning) and during early reperfusion following sustained myocardial ischemia (remote ischemic postconditioning) reduces infarct size. Protection at a distance is not only elicited by ischemia/ reperfusion, but also by electrical or chemical activation of peripheral sensory nerves, and remote conditioning not only protects the heart but also other parenchymal organs from ischemia/reperfusion [9] . The signal transduction of remote ischemic conditioning is quite complex and not clear in its details, but involves activation of peripheral sensory nerves, both neuronal and humoral transfer of a cardioprotective signal from the stimulus site to the target organ, and finally in the heart an intracellular signal transduction which is largely similar to that of local ischemic pre-and postconditioning [7, 15] .
The remote ischemic conditioning paradigm has then been quickly translated to humans (Fig. 1) . Kharbanda et al. demonstrated in healthy volunteers that brief cycles of blood pressure cuff inflation/deflation on the forearm protected the contralateral arm from endothelial dysfunction and impaired vasomotion after more sustained ischemia/reperfusion [13] . Hausenloy et al. were the first to translate remote ischemic conditioning to the human heart. They used the setting of ischemic cardioplegic arrest under cardiopulmonary bypass in patients undergoing surgical coronary revascularization and reported attenuated postoperative troponin release as a surrogate for less myocardial injury with remote ischemic preconditioning by 3 cycles of 5 min blood pressure cuff inflation/5 min deflation on the forearm [6] . Their findings were subsequently confirmed and extended to improved clinical outcome during follow-up, but only in retrospective analyses and only in patients who had undergone surgical coronary revascularization under isoflurane anesthesia [14, 24] . The benefits from remote ischemic preconditioning during cardiovascular surgery were not confirmed in two large phase III trials, neither for troponin release nor for clinical outcome [4, 18] , but these trials had a number of problems [8] , notably the use of propofol anesthesia which is known to interfere with remote ischemic conditioning [10, 16, 26] . More importantly than for cardiovascular surgery where hypothermia and cardioplegia are anyway used for cardioprotection is the adjunct cardioprotection by remote ischemic This comment refers to the article available at https ://doi. org/10.1007/s0039 5-018-0672-3.
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15 Page 2 of 4 conditioning in patients with acute myocardial infarction [11] . Botker et al. first used remote ischemic perconditioning in patients with acute ST segment elevation myocardial infarction (STEMI) and inflated/deflated repeatedly a blood pressure cuff on the forearm during the patients' transport to the hospital where they underwent interventional reperfusion and had eventually reduced infarct size on SPECT imaging [2] . Adjunct cardioprotection by remote ischemic perconditioning in patients with acute STEMI is not seen in all, but the majority of smaller proof-of-concept clinical trials since [12] . Sloth et al. also reported better clinical outcome in patients with STEMI when undergoing remote ischemic perconditioning, but this was only a retrospective analysis [22] . What is missing so far is a prospective, randomized clinical trial in patients with acute myocardial infarction for remote ischemic perconditioning with clinical outcome as the primary endpoint. Now, the RIC-STEMI trial which is reported in the current issue of Basic Research in Cardiology [3] is indeed the first trial to demonstrate improved clinical outcome by remote ischemic conditioning in patients with reperfused STEMI. More specifically, more than 500 patients admitted to the catheterization laboratory for STEMI were randomized to sham or three cycles of 5 min lower limb ischemia by blood pressure cuff inflation and 5 min reperfusion on arrival and 10 min before PCI. The primary endpoint was a combination of cardiac death and hospitalization for heart failure over a minimum follow-up of 12 months. The primary endpoint was significantly reduced, as were both components of it separately. Among the secondary endpoints, acute heart failure and the need for diuretics and inotropes were also reduced, and ejection fraction (echocardiography) after 12 months was improved in patients with initially low ejection fraction. Notably, the troponin I area under the curve over 48 h was not reduced. In addition, non-cardiac mortality and MACCE were not reduced.
The RIC-STEMI trial is important because it is the first to provide evidence for cardioprotection by remote ischemic conditioning with clinical outcome as the primary endpoint in patients with STEMI. While RIC-STEMI is important, it ▲ Fig. 1 Schematic diagram on the evolution of the remote ischemic conditioning paradigm over 25 years. This evolution is contrasted to the continuous improvement in standard care, as evidenced by the reduced mortality from acute STEMI in France [21] and Sweden [23] , thus making it increasingly difficult to demonstrate a benefit from remote ischemic conditioning does not remain without critique. The exclusion of a number of patients after randomization makes the analysis of this trial more a per-protocol rather than an intention-to-treat analysis. Hospitalization for heart failure is not really a hard endpoint, but cardiac death was also reduced on separate analysis as a secondary endpoint. The lack of decrease in all-cause mortality and in MACCE remains unexplained. The analysis of the ejection fraction data which shows improvement by remote ischemic perconditioning in patients with low initial function over time is somewhat sensitive to "regression to the mean" effects. From a conceptual point of view, the greatest concern is the lack of reduction in troponin release-so from what does remote ischemic perconditioning actually protect, from the immediate myocardial ischemia/reperfusion injury or from subsequent deleterious remodeling? The authors honestly acknowledge these limitations and thus open the avenue for further clinical studies on this important and challenging topic. We are awaiting the results of the CONDI 2/ERIC-PPCI trial in the near future [5] .
